Effects of X-irradiation on the calcium channel of the mouse oocyte.
Effects of a single whole-body X-irradiation (0.2-100 Gy) were studied on Ca2+ channels in mature mouse oocytes using the two-electrode voltage-clamp method. No significant changes were observed in the electrophysiological properties of oocytes when the dose of X-rays was smaller than 10 Gy. However, the following changes, dependent on the dose of X-rays and on the time after irradiation, were observed with higher doses. 1) The resting potential and the input resistance of the oocyte were slightly reduced. 2) Inward Ca2+ current was reduced in amplitude but the shape of the I-V (current-to-voltage) relations were preserved. 3) Both the activation and the inactivation processes of the Ca2+ current became slower. These changes in the kinetics of the Ca2+ channel were observed even when no appreciable change was detected in the amplitude of the Ca2+ current. 4) The steady-state inactivation curve of the Ca2+ current was shifted in a depolarizing direction and the slope of the curve became steeper. These data indicate that high doses of X-rays can affect Ca2+ channels in mouse oocytes and that the kinetics of the Ca2+ channel are more susceptible to irradiation than the amplitude of the Ca2+ current.